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By  David  C.  Churbuck 

It  would  be  too  much  to  argue  that 
the  jobs  of  the  152,000  librarians  in 
the  U.S.  are  in  jeopardy.  But  it's  fair  to 
say  that  their  jobs  will  change  dramat- 
ically over  the  next  two  decades,  cour- 
tesy of  the  Internet  computer  net- 
\\'orking  system  and  new  software  that 
controls  Wide  Area  Information  Ser\'- 
ers,  or  WMS. 

Internet,  a  global  network  of  com- 
puters formed  by  the  government  to 
connect  universities,  research  labs  and 
militan'  complexes,  was  until  recently 
largely  limited  to  nonprofit  users.  But 
it  is  now  taking  on  commercial  cus- 
tomers (Forbes,  July  8,  1991),  who 
are  finding  the  system  an  extremely 
economical  way  to  gather  and  trade 
information.  For  as  littie  as  $1  an 
hour,  a  subscriber  to  Internet  can  sit 
at  a  personal  computer  in  his  office, 
issue  a  request  for  information,  and 
have  the  network  route  his  request  to 
libraries  across  the  globe.  The  system 
will  retrieve  in  a  matter  of  seconds  a 
collection  of  card-catalog  citations 
that  would  have  taken  a  lot  of  shoe 
leather  to  find  in  person.  How  else 
would  a  scholar  in  Chicago  find  out 
that  "chaos"  was  touched  on  in  a 
book  written  in  1741  in  Latin  and 
found  in  Hai-vard's  library'?  Or  what's 
in  the  Australian  Defence  Force  Acad- 
emy librar)'.  If  he  wants  the  volume, 
the  researcher  can  follow  up  with  a 
request  for  an  interlibraiy  loan. 

Full-text  retrieval,  still  ver)'  limited 
at  this  point,  is  around  the  corner. 
When  it  comes,  the  local  library'  as  we 
know  it  all  but  disappears.  In  lieu  of 
librarians  we  will  have  programmers 
and  database  experts. 

One  of  the  fathers  of  the  Wide  Area 
Information  Sen'ers  concept  is  Brew- 


WAIS  Inc.  founder 
Brewster  Kahle 
Building  the 
electronic  library 
of  the  future. 


ster  Kahle,  who  developed  programs 
for  searching  databases  when  he 
worked  at  Thinking  Machines  Corp., 
the  Cambridge,  Mass.  manufacturer 
of  supercomputers.  Thinking  Ma- 
chines is  primarily  interested  in  devel- 
oping a  market  for  its  hardware, 
whose  parallel  processors  are  ideally 
suited  to  massive  text  searches. 
Kahle's  interest  is  in  the  software. 
"People  want  to  be  able  to  pose  a 


question  to  the  net[work]  and  not 
care  where  the  answer  comes  from," 
says  Kahle,  33,  who  recently  left 
Thinking  Machines  to  form  WAis  Inc., 
in  Menlo  Park,  Calif  Kahle's  firm 
helps  corporations  and  publishers  set 
up  electronic  versions  of  copyrighted 
and  public  domain  material  and  then 
make  it  accessible  to  users  who  are 
willing  to  pay  for  each  download. 
Kahle's  sofi^vare  first  paws  through 
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book  scanning 
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the  raw  text,  indexing  it  to  speed  up 
later  searciies.  Users  can  then  submit 
plain-English  queries.  Ask  for  songs 
with  the  words  "eyeball"  and  "toe 
jam,"  and  it  will  come  up  with  the 
Beatles'  "Come  Together."  The  sys- 
tem learns  from  trial  and  error,  since 
the  user  can  tell  the  computer  which 
of  the  retrieved  documents  was  clos- 
est to  what  he  was  looking  for. 
"WAIS  is  like  a  research  librarian 


who  watches  you  read  through  a  stack 
of  informadon,  taking  notes  on  what 
you  looked  at  first  and  set  aside  for 
fi.iture  reference,  and  what  informa- 
tion you  threw  away,"  explains  Kahle. 
You  can  use  WAIS  to  search  a  database 
on  your  own  computer,  but  the  soft- 
ware is  opdmized  to  handle  the  com- 
plexities of  searches  through  physical- 
ly distant  databases. 

Programmers  at  the  University  of 
Minnesota  have  taken  WAIS  a  step 
further.  To  get  information  from  a 
WAIS,  you  have  to  know  exactly  where 
that  informadon  is — ^which  server  has, 
say,  a  collection  of  song  lyrics.  The 
new  software,  called  Gopher,  makes  it 
easier  to  navigate  through  the  net- 
work. Richard  Wiggins,  Gopher  co- 
ordinator at  Michigan  State  Universi- 
ty in  East  Lansing,  Mich.,  explains  the 
ditlerence  between  VVAIS  and  Gopher: 


"VVAIS  is  for  direct  searches.  Gopher  is 
a  browsing  tool."  Enhancements  to 
Gopher  aim  at  Kahle's  ideal — a  queiy 
about  the  Beatles  is  answered  with 
simultaneous  searches  through  all  the 
card  catalogs  on  the  network. 

More  libraries  are  joining  the  two- 
year-old  Gopher  system  all  the  time, 
but  the  best  is  yet  to  come,  including 
the  22-million-volume  Library'  of 
Congress. 

As  with  any  new  technology,  some 
librarians  are  finding  it  hard  to  adapt. 
Says  Wiggins:  "In  general  terms,  this 
technology  is  of  interest  to  libraries, 
but  it  is  frightening  at  the  same  time, 
setting  off  a  struggle  between  aca- 
demics who  want  knowledge  spread 
around  and  librarians  who  want  to 
control  it." 

Wide  area  information  fanatics 
dream  of  an  interlibrary  loan  system 
on  a  grand  scale,  in  which  only  one 
copy  of  each  book  or  magazine  is  in 
the  system  at  all.  That  one  copy  could 
be  used  by  many  people  at  the  same 
time  and  it  would  never  be  lost  or 
overdue.  Also,  to  the  consternation  of 
publishers  thinking  about  royalties,  it 
could  be  easily  duplicated. 

For  this  system  of  the  fi.iture  to 
become  real,  existing  libraries  of 
printed  books  will  have  to  be  digi- 
tized. That's  the  objective  of  Project 
Gutenberg,  the  creation  of  Michael 
Hart,  professor  of  electronic  text  at 
Illinois  Benedictine  College  in  Lisle, 
111.  If  Kahle  is  building  the  shelves  for 
the  electronic  library  of  the  fiature. 
Hart  is  filling  them.  Gutenberg  tran- 
scribes books,  mostiy  in  the  public 
domain,  for  free  digital  distribution, 
whether  via  floppies  or  Internet. 

For  most  of  the  22  years  that  Hart 
has  been  at  work  on  Gutenberg,  digi- 
tizing has  meant  the  slow  and  arduous 
retyping  of  the  classics.  Now,  how- 
ever, all  Hart  has  to  do  is  shred  the 
binding  off  a  book  and  feed  the  sheets 
into  a  scanner.  Gutenberg  has  50 
titles  on-line  so  far  and  expects  to  have 
10,000  ready  by  the  year  2001 .  That's 
nothing  next  to  what  the  Librar)'  of 
Congress  could  crank  out  if  it  got 
serious  about  digitizing  its  collection, 
a  project  just  getting  under  way.  And 
if  the  programmers  can  solve  some 
knotty  problems  involving  pay-per- 
view  and  copying,  there's  no  reason 
that  newly  published  books  cannot  go 
on  the  system,  too.  ■■ 


Forbes  ■  February  15,  1993 


205 


Internet  and  some  innovative  software  are  changing  tlie 
nature  of  the  library.  Instead  of  being  at  the  end  of  the 
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By  David  C.  Churbuck 

It  would  be  too  much  to  argue  that 
the  jobs  of  the  152,000  librarians  in 
the  U.S.  are  in  jeopardy.  But  it's  fair  to 
say  that  their  jobs  will  change  dramat- 
ically over  the  next  two  decades,  cour- 
tesy of  the  Internet  computer  net- 
working system  and  new  software  that 
controls  Wide  Area  Information  Ser\'- 
ers,  or  WAIS. 

Internet,  a  global  network  of  com- 
puters formed  by  the  government  to 
connect  uni\'ersities,  research  labs  and 
militaiy  complexes,  was  until  recently 
largely  limited  to  nonprofit  users.  But 
it  is  now  taldng  on  commercial  cus- 
tomers (Forbes,  July  8,  1991),  who 
are  finding  the  system  an  extremely 
economical  wny  to  gather  and  trade 
informadon.  For  as  litde  as  $1  an 
hour,  a  subscriber  to  Internet  can  sit 
at  a  personal  computer  in  his  office, 
issue  a  request  for  information,  and 
have  the  network  route  his  request  to 
libraries  across  the  globe.  The  system 
will  retrieve  in  a  matter  of  seconds  a 
collection  of  card-catalog  citations 
that  would  have  taken  a  lot  of  shoe 
leather  to  find  in  person.  How  else 
would  a  scholar  in  Chicago  find  out 
that  "chaos"  was  touched  on  in  a 
book  written  in  1741  in  Latin  and 
found  in  Han'ard's  library?  Or  what's 
in  the  Australian  Defence  Force  Acad- 
emy librar)'.  If  he  wants  the  volume, 
the  researcher  can  follow  up  with  a 
request  for  an  interlibrarj'  loan. 

Full-text  retrieval,  still  ver)'  limited 
at  this  point,  is  around  the  corner. 
When  it  comes,  the  local  librar)'  as  we 
know  it  all  but  disappears.  In  lieu  of 
librarians  we  will  have  programmers 
and  database  experts.  .  . 

One  of  the  fathers  of  the  Wide  Area 
Information  Sen'ers  concept  is  Brew- 
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ster  Kahle,  who  developed  programs 
for  searching  databases  when  he 
worked  at  Thinking  Machines  Corp., 
the  Cambridge,  Mass.  manufacturer 
of  supercomputers.  Thinking  Ma- 
chines is  primarily  interested  in  devel- 
oping a  market  for  its  hardware, 
whose  parallel  processors  are  ideally 
suited  to  massive  text  searches. 
Kahle's  interest  is  in  the  software. 
"People  want  to  be  able  to  pose  a 


question  to  the  net[work]  and  not 
care  where  the  answer  comes  from," 
says  Kahle,  33,  who  recentiy  left 
Thinking  Machines  to  form  WAis  Inc., 
in  Menlo  Park,  Calif  Kahle's  firm 
helps  corporations  and  publishers  set 
up  electronic  versions  of  copyrighted 
and  public  domain  material  and  then 
make  it  actessible  to  users  who  are 
willing  to  pay  for  each  download. 
Kahle's  software  first  paws  through 
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the  raw  text,  indexing  it  to  speed  up 
later  searches.  Users  can  then  submit 
plain-English  queries.  Ask  for  songs 
with  the  words  "eyeball"  and  "toe 
jam,"  and  it  will  come  up  with  the 
Beatles'  "Come  Together."  The  sys- 
tem learns  from  trial  and  error,  since 
the  user  can  tell  the  computer  which 
of  the  retrieved  documents  was  clos- 
est to  what  he  was  looking  for. 
"WAis  is  like  a  research  librarian 


A^ho  watches  you  read  through  a  stack 
of  information,  taking  notes  on  what 
you  looked  at  first  and  set  aside  for 
fixture  reference,  and  what  informa- 
tion you  threw  away,"  explains  Kahle. 
You  can  use  WAIS  to  search  a  database 
on  your  own  computer,  but  the  soft- 
ware is  optimized  to  handle  the  com- 
plexities of  searches  through  physical- 
ly distant  databases. 

Programmers  at  the  University  of 
Minnesota  have  taken  WAIS  a  step 
fiarther.  To  get  information  from  a 
WAIS,  you  have  to  know  exactly  where 
that  information  is — ^which  server  has, 
say,  a  collection  of  song  lyrics.  The 
new  software,  called  Gopher,  makes  it 
easier  to  navigate  through  the  net- 
work. Richard  Wiggins,  Gopher  co- 
ordinator at  Michigan  State  Universi- 
ty in  East  Lansing,  Mich . ,  explains  the 
difference  between  WAls  and  Gopher: 


"WAIS  is  for  direct  searches.  Gopher  is 
a  browsing  tool."  Enhancements  to 
Gopher  aim  at  Kahle's  ideal — a  quer)' 
about  the  Beatles  is  answered  with 
simultaneous  searches  through  all  the 
card  catalogs  on  the  network. 

More  libraries  are  joining  the  two- 
year-old  Gopher  system  all  the  time, 
but  the  best  is  yet  to  come,  including 
the  22-million-volume  Librar)'  of 
Congress. 

As  with  any  new  technology,  some 
librarians  are  finding  it  hard  to  adapt. 
Says  Wiggins:  "In  general  terms,  this 
technology  is  of  interest  to  libraries, 
but  it  is  frightening  at  the  same  time, 
setting  oft"  a  struggle  between  aca- 
demics who  want  knowledge  spread 
around  and  librarians  who  want  to 
control  it." 

Wide  area  information  fanatics 
dream  of  an  interlibrary  loan  system 
on  a  grand  scale,  in  which  only  one 
copy  of  each  book  or  magazine  is  in 
the  system  at  all.  That  one  copy  could 
be  used  by  many  people  at  the  same 
time  and  it  would  never  be  lost  or 
overdue.  Also,  to  the  consternation  of 
publishers  thinking  about  royalties,  it 
could  be  easily  duplicated. 

For  this  system  of  the  fijture  to 
become  real,  existing  libraries  of 
printed  books  will  have  to  be  digi- 
tized. That's  the  objective  of  Project 
Gutenberg,  the  creation  of  Michael 
Hart,  professor  of  electronic  text  at 
Illinois  Benedictine  College  in  Lisle, 
111.  If  Kahle  is  building  the  shelves  for 
the  electronic  library  of  the  fiature. 
Hart  is  filling  them.  Gutenberg  tran- 
scribes books,  mostly  in  the  public 
domain,  for  free  digital  distribution, 
whether  via  floppies  or  Internet. 

For  most  of  the  22  years  that  Hart 
has  been  at  work  on  Gutenberg,  digi- 
tizing has  meant  the  slow  and  arduous 
retyping  of  the  classics.  Now,  how- 
ever, all  Hart  has  to  do  is  shred  the 
binding  off" a  book  and  feed  the  sheets 
into  a  scanner.  Gutenberg  has  50 
tides  on-line  so  far  and  expects  to  have 
10,000  ready  by  the  year  2001.  That's 
nothing  next  to  what  the  Librar)'  of 
Congress  could  crank  out  if  it  got 
serious  about  digitizing  its  collection, 
a  project  just  getting  under  way.  And 
if  the  programmers  can  solve  some 
knotty  problems  involving  pay-per- 
view  and  copying,  there's  no  reason 
tiiat  newly  published  books  cannot  go 
on  the  system,  too.  H 
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Internet  and  some  innovative  software  are  ciianging  the 
nature  of  ttie  library.  Instead  of  being  at  the  end  of  the 
bloci<,  a  book  collection  will  exist  in  cyberspace. 

Good-bye, 
Dewey  decimals 


By  David  C.  Churbuck 

It  WOULD  BE  too  much  to  argue  that 
the  jobs  of  the  152,000  librarians  in 
the  U.S.  are  in  jeopardy.  But  it's  fair  to 
say  that  their  jobs  will  change  dramat- 
ically over  the  next  two  decades,  cour- 
tesy of  the  Internet  computer  net- 
working system  and  new  software  that 
controls  Wide  Area  Information  Ser\'- 
ers,  or  WAis. 

Internet,  a  global  network  of  com- 
puters formed  by  the  government  to 
connect  universities,  research  labs  and 
milirai-)'  complexes,  was  until  recently 
largely  limited  to  nonprofit  users.  But 
it  is  now  taking  on  commercial  cus- 
tomers (Forbes,  July  8,  1991),  who 
are  finding  the  system  an  extremely 
economical  way  to  gather  and  trade 
information.  For  as  little  as  $1  an 
hour,  a  subscriber  to  Internet  can  sit 
at  a  personal  computer  in  his  office, 
issue  a  request  for  information,  and 
have  the  network  route  his  request  to 
libraries  across  the  globe.  The  system 
will  retrieve  in  a  matter  of  seconds  a 
collection  of  card-catalog  citations 
that  would  ha\'e  taken  a  lot  of  shoe 
leather  to  find  in  person.  How  else 
would  a  scholar  in  Chicago  find  out 
that  "chaos"  was  touched  on  in  a 
book  written  in  1741  in  Latin  and 
found  in  Han'ard's  libraiy?  Or  what's 
in  the  Australian  Defence  Force  Acad- 
emy librar}'.  If  he  wants  the  volume, 
the  researcher  can  follow  up  with  a 
request  for  an  interlibraiy  loan. 

Full-text  retrieval,  still  ver)'  limited 
at  this  point,  is  around  the  corner. 
When  it  comes,  the  local  libraiy  as  we 
know  it  all  but  disappears.  In  lieu  of 
librarians  we  will  have  programmers 
and  database  experts. 

One  of  the  fathers  of  the  Wide  Aixa 
Information  Sen'ers  concept  is  Brew- 
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ster  Kahle,  who  developed  programs 
for  searching  databases  when  he 
worked  at  Thinking  Machines  Corp., 
the  Cambridge,  Mass.  manufacturer 
of  supercomputers.  Thinldng  Ma- 
chines is  primarily  interested  in  devel- 
oping a  market  for  its  hardware, 
whose  parallel  processors  are  ideally 
suited  to  massive  text  searches. 
Kahle's  interest  is  in  the  sofiiware. 
"People  want  to  be  able  to  pose  a 


question  to  the  net[work]  and  not 
care  where  the  answer  comes  from," 
says  Kahle,  33,  who  recendy  left 
Thinking  Machines  to  form  WAis  Inc., 
in  Menlo  Park,  Calif  Kahle's  firm 
helps  corporations  and  publishers  set 
up  electronic  versions  of  copyrighted 
and  public  domain  material  and  then 
make  it  accessible  to  users  who  are 
willing  to  pay  for  each  download. 
Kahle's  software  first  paws  through 
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the  raw  text,  indexing  it  to  speed  up 
later  searciies.  Users  can  then  submit 
plain-English  queries.  Ask  for  songs 
with  the  words  "eyeball"  and  "toe 
jam,"  and  it  will  come  up  with  the 
Beatles'  "Come  Together."  The  sys- 
tem learns  from  trial  and  error,  since 
the  user  can  tell  the  computer  which 
of  the  retrieved  documents  was  clos- 
est to  what  he  was  looking  for. 
"WAis  is  like  a  research  librarian 


who  watches  you  read  through  a  stack 
of  information,  taking  notes  on  what 
you  looked  at  first  and  set  aside  for 
future  reference,  and  what  informa- 
tion you  threw  away,"  explains  Kahle. 
You  can  use  WAIS  to  search  a  database 
on  your  own  computer,  but  the  soft- 
ware is  optimized  to  handle  the  com- 
plexities of  searches  through  physical- 
ly distant  databases. 

Programmers  at  the  University  of 
Minnesota  have  taken  WAis  a  step 
further.  To  get  information  from  a 
WAIS,  you  have  to  biow  exactly  where 
that  information  is — which  server  has, 
say,  a  collection  of  song  lyrics.  The 
new  software,  called  Gopher,  makes  it 
easier  to  navigate  through  the  net- 
work. Richard  Wiggins,  Gopher  co- 
ordinator at  Michigan  State  Universi- 
ty in  East  Lansing,  Mich.,  explains  the 
difference  between  vvAis  and  Gopher: 


"vvAis  is  for  direct  searches.  Gopher  is 
a  browsing  tool."  Enhancements  to 
Gopher  aim  at  Kahle's  ideal — a  query 
about  the  Beatles  is  answered  with 
simultaneous  searches  through  all  the 
card  catalogs  on  the  network. 

More  libraries  are  joining  the  two- 
year-old  Gopher  system  all  the  time, 
but  the  best  is  yet  to  come,  including 
the  22-million-volume  Librar)'  of 
Congress. 

As  with  any  new  technology,  some 
librarians  are  finding  it  hard  to  adapt. 
Says  Wiggins:  "In  general  terms,  this 
technology  is  of  interest  to  libraries, 
but  it  is  frightening  at  the  same  time, 
setting  off  a  struggle  between  aca- 
demics who  want  knowledge  spread 
around  and  librarians  who  want  to 
control  it." 

Wide  area  information  fanatics 
dream  of  an  interlibrary  loan  system 
on  a  grand  scale,  in  which  only  one 
copy  of  each  book  or  magazine  is  in 
the  system  at  all.  That  one  copy  could 
be  used  by  many  people  at  the  same 
time  and  it  would  never  be  lost  or 
overdue.  Also,  to  the  consternation  of 
publishers  thinking  about  royalties,  it 
coulci  be  easily  duplicated. 

For  this  system  of  the  ftiture  to 
become  real,  existing  libraries  of 
printed  books  will  have  to  be  digi- 
tized. That's  the  objective  of  Project 
Gutenberg,  the  creation  of  Michael 
Hart,  professor  of  electronic  text  at 
Illinois  Benedictine  College  in  Lisle, 
111.  If  Kahle  is  building  the  shelves  for 
the  electronic  library  of  the  fixture. 
Hart  is  filling  them.  Gutenberg  tran- 
scribes books,  mostly  in  the  public 
domain,  for  free  digital  distribution, 
whether  via  floppies  or  Internet. 

For  most  of  the  22  years  that  Hart 
has  been  at  work  on  Gutenberg,  digi- 
tizing has  meant  the  slow  and  arduous 
retyping  of  the  classics.  Now,  how- 
ever, all  Hart  has  to  do  is  shred  the 
binding  oft'a  book  and  feed  the  sheets 
into  a  scanner.  Gutenberg  has  50 
titles  on-line  so  far  and  expects  to  have 
10,000  ready  by  the  year  2001 .  That's 
nothing  next  to  what  the  Library  of 
Congress  could  crank  out  if  it  got 
senous  about  digitizing  its  collection, 
a  project  just  getting  under  way.  And 
if  the  programmers  can  solve  some 
knott)'  problems  involving  pay-per- 
view  and  copying,  there's  no  reason 
that  newly  published  books  cannot  go 
on  the  system,  too.  ■ 
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Internet  and  some  innovative  software  are  changing  the 
nature  of  the  library.  Instead  of  being  at  the  end  of  the 
block,  a  book  collection  will  exist  in  cyberspace. 


By  David  C.  Churbuck 

It  would  be  too  much  to  argue  that 
the  jobs  of  the  152,000  librarians  in 
the  U  .S .  are  in  jeopardy.  But  it's  fair  to 
say  that  their  jobs  will  change  dramat- 
ically over  the  next  two  decades,  cour- 
tesy of  the  Internet  computer  net- 
working system  and  new  sofrtvare  that 
controls  Wide  Area  Information  Scr\'- 
ers,  or  WAIS. 

Internet,  a  global  network  of  com- 
puters formed  by  the  goN'ernment  to 
connect  universities,  research  labs  and 
militarv'  complexes,  was  until  recently 
largely  limited  to  nonprofit  users.  But 
it  is  now  taking  on  commercial  cus- 
tomers (FoRJ?ES,  July  8,  1991),  who 
are  finding  the  system  an  extremely 
economical  way  to  gather  and  trade 
information.  For  as  little  as  $1  an 
hour,  a  subscriber  to  Internet  can  sit 
at  a  personal  computer  in  his  office, 
issue  a  request  for  information,  and 
have  the  net\vork  route  his  request  to 
libraries  across  the  globe.  The  system 
will  retrieve  in  a  matter  of  seconds  a 
collection  of  card-catalog  citations 
that  would  have  taken  a  lot  of  shoe 
leather  to  find  in  person.  How  else 
would  a  scholar  in  Chicago  find  out 
that  "chaos"  was  touched  on  in  a 
book  written  in  1741  in  Latin  and 
found  in  Har\'ard's  library?  Or  what's 
in  the  Australian  Defence  Force  Acad- 
emy library.  If  he  wants  the  volume, 
the  researcher  can  follow  up  with  a 
request  for  an  interlibrary  loan. 

Full-text  retrieval,  still  ver)'  limited 
at  this  point,  is  around  the  corner. 
When  it  comes,  the  local  librar)'  as  we 
know  it  all  but  disappears.  In  lieu  of 
librarians  we  will  have  programmers 
and  database  experts.  . 

One  of  the  fathers  of  the  Wide  Area 
Information  Servers  concept  is  Brew- 
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ster  Kahle,  who  developed  programs 
for  searching  databases  when  he 
worked  at  Thinking  Machines  Corp., 
the  Cambridge,  Mass.  manufacturer 
of  supercomputers.  Thinking  Ma- 
chines is  primarily  interested  in  devel- 
oping a  market  for  its  hardware, 
whose  parallel  processors  are  ideally 
suited  to  massive  text  searches. 
Kahle's  interest  is  in  the  software. 
"People  want  to  be  able  to  pose  a 


question  to  the  net[work]  and  not 
care  where  the  answer  comes  fi-om," 
says  Kahle,  33,  who  recentiy  left 
Thinking  Machines  to  form  WAIS  Inc., 
in  Menlo  Park,  Calif.  Kahle's  firm 
helps  corporations  and  publishers  set 
up  electronic  versions  of  copyrighted 
and  public  domain  material  and  then 
make  it  actessible  to  users  who  are 
willing  to  pay  for  each  download. 
Kahle's  software  first  paws  through 
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the  raw  text,  indexing  it  to  speed  up 
later  searches.  Users  can  then  submit 
plain-English  queries.  Ask  for  songs 
with  the  words  "eyeball"  and  "toe 
jam,"  and  it  will  come  up  with  the 
Beatles'  "Come  Together."  The  sys- 
tem learns  from  trial  and  error,  since 
the  user  can  tell  the  computer  which 
of  the  retrieved  documents  was  clos- 
est to  what  he  was  looking  for. 
"WAis  is  like  a  research  librarian 


who  watches  you  read  through  a  stack 
of  information,  taking  notes  on  what 
you  looked  at  first  and  set  aside  for 
fiature  reference,  and  what  informa- 
tion you  threw  away,"  explains  Kahle. 
You  can  use  WAIS  to  search  a  database 
on  your  own  computer,  but  the  soft- 
ware is  optimized  to  handle  the  com- 
plexiries  of  searches  through  physical- 
ly distant  databases. 

Programmers  at  the  University  of 
Minnesota  have  taken  WAIS  a  step 
further.  To  get  information  from  a 
WAIS,  you  have  to  know  exactly  where 
that  information  is — which  server  has, 
say,  a  collection  of  song  lyrics.  The 
new  software,  called  Gopher,  makes  it 
easier  to  navigate  through  the  net- 
work. Richard  Wiggins,  Gopher  co- 
ordinator at  Michigan  State  Universi- 
ty in  East  Lansing,  Mich.,  explains  the 
difterence  between  WAIS  and  Gopher: 


"WAIS  is  for  direct  searches.  Gopher  is 
a  browsing  tool."  Enhancements  to 
Gopher  aim  at  Kahle's  ideal — a  query 
about  the  Beatles  is  answered  with 
simultaneous  searches  through  all  the 
card  catalogs  on  the  network. 

More  libraries  are  joining  the  t\vo- 
year-old  Gopher  system  all  the  time, 
but  the  best  is  yet  to  come,  including 
the  22-million-volume  Libran,'  of 
Congress. 

As  with  any  new  technology,  some 
librarians  are  finding  it  hard  to  adapt. 
Says  Wiggins:  "In  general  terms,  this 
technology  is  of  interest  to  libraries, 
but  it  is  ft-ightening  at  the  same  time, 
setting  ofiP  a  struggle  between  aca- 
demics who  want  knowledge  spread 
around  and  librarians  who  want  to 
control  it." 

Wide  area  information  fanatics 
dream  of  an  interlibrary  loan  system 
on  a  grand  scale,  in  which  only  one 
copy  of  each  book  or  magazine  is  in 
the  system  at  all.  That  one  copy  could 
be  used  by  many  people  at  the  same 
time  and  it  would  never  be  lost  or 
overdue.  Also,  to  the  consternation  of 
publishers  thinking  about  royalties,  it 
could  be  easily  duplicated. 

For  this  system  of  the  future  to 
become  real,  existing  libraries  of 
pnnted  books  will  have  to  be  digi- 
tized. That's  the  objective  of  Project 
Gutenberg,  the  creation  of  Michael 
Hart,  professor  of  electronic  text  at 
Illinois  Benedictine  College  in  Lisle, 
111.  If  Kahle  is  building  the  shelves  for 
the  electronic  library  of  the  fiiture. 
Hart  is  filling  them.  Gutenberg  tran- 
scribes books,  mostly  in  the  public 
domain,  for  free  digital  distribution, 
whether  via  floppies  or  Internet. 

For  most  of  the  22  years  that  Hart 
has  been  at  work  on  Gutenberg,  digi- 
tizing has  meant  the  slow  and  arduous 
retyping  of  the  classics.  Now,  how- 
ever, all  Hart  has  to  do  is  shred  the 
binding  oft" a  book  and  feed  the  sheets 
into  a  scanner.  Gutenberg  has  50 
tides  on-line  so  far  and  expects  to  have 
10,000  ready  by  the  year  2001.  That's 
nothing  next  to  what  the  Librar)'  of 
Congress  could  crank  out  if  it  got 
serious  about  digitizing  its  collection, 
a  project  just  getting  under  way.  And 
if  the  programmers  can  solve  some 
knotty  problems  involving  pay-per- 
view  and  copying,  there's  no  reason 
that  newly  published  books  cannot  go 
on  the  system,  too.  ■■ 
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Internet  and  some  innovative  software  are  clianging  tlie 
nature  of  the  library.  Instead  of  being  at  tlie  end  of  the 
block,  a  book  collection  will  exist  in  cyberspace. 


By  David  C.  Churbuck 

It  would  be  too  much  to  argue  that 
the  jobs  of  the  152,000  librarians  in 
the  U.S.  are  in  jeopardy.  But  it's  fair  to 
say  that  their  jobs  will  change  dramat- 
ically over  the  next  two  decades,  cour- 
tesy of  the  Internet  computer  net- 
working system  and  new  software  that 
controls  Wide  Area  Informadon  Sen'- 
ers,  or  W.MS. 

Internet,  a  global  network  of  com- 
puters formed  by  the  government  to 
connect  universities,  research  labs  and 
militan'  complexes,  \\'as  until  recently 
largely  limited  to  nonprofit  users.  But 
it  is  now  taking  on  commercial  cus- 
tomers (Forbes,  July  8,  1991),  who 
are  finding  the  system  an  extremely 
economical  way  to  gather  and  trade 
information.  For  as  litde  as  $1  an 
hour,  a  subscriber  to  Internet  can  sit 
at  a  personal  computer  in  his  office, 
issue  a  request  for  informadon,  and 
have  the  network  route  his  request  to 
libraries  across  the  globe.  The  system 
will  retrieve  in  a  matter  of  seconds  a 
coilecdon  of  card-catalog  citadons 
that  would  have  taken  a  lot  of  shoe 
leather  to  find  in  person.  How  else 
would  a  scholar  in  Chicago  find  out 
that  "chaos"  was  touched  on  in  a 
book  written  in  1741  in  Ladn  and 
found  in  Har\'ard's  library?  Or  what's 
in  the  Australian  Defence  Force  Acad- 
emy library.  If  he  wants  the  volume, 
the  researcher  can  follow  up  with  a 
request  for  an  interlibrary  loan. 

Full-text  retrieval,  sdll  ver)'  limited 
at  this  point,  is  around  the  corner. 
When  it  comes,  the  local  librar)'  as  we 
know  it  all  but  disappears.  In  lieu  of 
librarians  we  will  have  programmers 
and  database  experts. 

One  of  the  fathers  of  the  Wide  Area 
Informadon  Servers  concept  is  Brew- 
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ster  Kahle,  who  developed  programs 
for  searching  databases  when  he 
worked  at  Thinking  Machines  Corp., 
the  Cambridge,  Mass.  manufacturer 
of  supercomputers.  Thinking  Ma- 
chines is  primarily  interested  in  devel- 
oping a  market  for  its  hardware, 
whose  parallel  processors  are  ideally 
suited  to  massive  text  searches. 
Kahle's  interest  is  in  the  software. 
"People  want  to  be  able  to  pose  a 


question  to  the  net[work]  and  not 
care  where  the  answer  comes  from," 
says  Kahle,  33,  who  recently  left 
Thinking  Machines  to  form  WAIS  Inc., 
in  Menlo  Park,  Calif  Kahle's  firm 
helps  corporations  and  publishers  set 
up  electronic  versions  of  copyrighted 
and  public  domain  material  and  then 
make  it  accessible  to  users  who  are 
willing  to  pay  for  each  download. 
Kahle's  software  first  paws  through 
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the  raw  text,  indexing  it  to  speed  up 
later  searches.  Users  can  then  submit 
plain-English  queries.  Ask  for  songs 
with  the  words  "eyeball"  and  "toe 
jam,"  and  it  will  come  up  with  the 
Beatles'  "Come  Together."  The  sys- 
tem learns  from  trial  and  error,  since 
the  user  can  tell  the  computer  which 
of  the  retrieved  documents  was  clos- 
est to  what  he  was  looking  for. 
"WAis  is  like  a  research  librarian 


who  watches  you  read  through  a  stack 
of  information,  taking  notes  on  what 
you  looked  at  first  and  set  aside  for 
future  reference,  and  what  informa- 
tion you  threw  away,"  explains  Kahle. 
You  can  use  WAis  to  search  a  database 
on  your  own  computer,  but  the  soft- 
ware is  optimized  to  handle  the  com- 
plexities of  searches  through  physical- 
ly distant  databases. 

Programmers  at  the  University  of 
Minnesota  have  taken  WAIS  a  step 
fijrther.  To  get  information  from  a 
WAIS,  you  have  to  know  exactiy  where 
that  information  is — which  server  has, 
say,  a  collection  of  song  lyrics.  The 
new  soft:ware,  called  Gopher,  makes  it 
easier  to  navigate  through  the  net- 
work. Richard  Wiggins,  Gopher  co- 
ordinator at  Michigan  State  Universi- 
ty in  East  Lansing,  Mich.,  explains  the 
difference  between  WAIS  and  Gopher: 


"WAIS  is  for  direct  searches.  Gopher  is 
a  browsing  tool."  Enhancements  to 
Gopher  aim  at  Kahle's  ideal— a  queiy 
about  the  Beatles  is  answered  with 
simultaneous  searches  through  all  the 
card  catalogs  on  the  network. 

More  libraries  are  joining  the  two- 
year-old  Gopher  system  all  the  time, 
but  the  best  is  yet  to  come,  including 
the  22-million-volume  Librar)'  of 
Congress. 

As  with  any  new  technology,  some 
librarians  are  finding  it  hard  to  adapt. 
Says  Wiggins:  "In  general  terms,  this 
technology  is  of  interest  to  libraries, 
but  it  is  frightening  at  the  same  time, 
setting  off"  a  struggle  between  aca- 
demics who  want  knowledge  spread 
around  and  librarians  who  want  to 
control  it." 

Wide  area  information  fanatics 
dream  of  an  interlibrary  loan  system 
on  a  grand  scale,  in  which  only  one 
copy  of  each  book  or  magazine  is  in 
the  system  at  all.  That  one  copy  could 
be  used  by  many  people  at  the  same 
time  and  it  would  never  be  lost  or 
overdue.  Also,  to  the  consternation  of 
publishers  thinking  about  royalties,  it 
could  be  easily  duplicated. 

For  this  system  of  the  Riture  to 
become  real,  existing  libraries  of 
printed  books  will  have  to  be  digi- 
tized. That's  the  objective  of  Project 
Gutenberg,  the  creation  of  Michael 
Hart,  professor  of  electronic  text  at 
Illinois  Benedictine  College  in  Lisle, 
III.  If  Kahle  is  building  the  shelves  for 
the  electronic  library  of  the  fiature. 
Hart  is  filling  them.  Gutenberg  tran- 
scribes books,  mostiy  in  the  public 
domain,  for  free  digital  distribution, 
whether  via  Hopples  or  Internet. 

For  most  of  the  22  years  that  Hart 
has  been  at  work  on  Gutenberg,  digi- 
tizing has  meant  the  slow  and  arduous 
retyping  of  the  classics.  Now,  how- 
ever, all  Hart  has  to  do  is  shred  the 
binding  off  a  book  and  feed  the  sheets 
into  a  scanner.  Gutenberg  has  50 
tides  on-line  so  far  and  expects  to  have 
1 0,000  ready  by  the  year  2001.  That's^ 
nothing  next  to  what  the  Librar\'  of 
Congress  could  crank  out  if  it  got 
serious  about  digitizing  its  collection, 
a  project  just  getting  under  way.  And 
if  the  programmers  can  solve  some 
knotty  problems  involving  pay-per- 
view  and  copying,  there's  no  reason 
that  newly  published  books  cannot  go 
on  the  system,  too.  ■■ 
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Internet  and  some  innovative  software  are  clianging  the 
nature  of  tine  library,  Instead  of  being  at  the  end  of  the 
block,  a  book  collection  will  exist  in  cyberspace. 

Dewey  decimals 


By  David  C.  Churbuck 

It  WOULD  BE  too  much  to  argue  that 
the  jobs  of  the  152,000  librarians  in 
the  U.S .  are  in  jeopardy.  But  it's  fair  to 
say  that  their  jobs  will  change  dramat- 
ically over  the  next  two  decades,  cour- 
tesy of  the  Internet  computer  net- 
working system  and  new  software  that 
controls  Wide  Area  Information  Ser\'- 
ers,  or  w,\is. 

Internet,  a  global  net\vork  of  com- 
puters formed  by  the  government  to 
connect  universities,  research  labs  and 
militaiy  complexes,  was  until  recently 
largely  limited  to  nonprofit  users.  But 
it  is  now  taking  on  commercial  cus- 
tomers (Forbes,  July  8,  1991),  who 
are  finding  the  system  an  extremely 
economical  way  to  gather  and  trade 
information.  For  as  little  as  $1  an 
hour,  a  subscriber  to  Internet  can  sit 
at  a  personal  computer  in  his  office, 
issue  a  request  for  information,  and 
have  the  network  route  his  request  to 
libraries  across  the  globe.  The  system 
will  retrieve  in  a  matter  of  seconds  a 
collection  of  card-catalog  citations 
that  would  have  taken  a  lot  of  shoe 
leather  to  find  in  person.  How  else 
would  a  scholar  in  Chicago  find  out 
that  "chaos"  was  touched  on  in  a 
book  written  in  1 74 1  in  Latin  and 
found  in  Flarvard's  librar)'.>  Or  what's 
in  the  Australian  Defence  Force  Acad- 
emy librar)'.  If  he  wants  the  volume, 
the  researcher  can  follow  up  with  a 
request  for  an  interlibraiy  loan. 

Full-text  retrieval,  still  vet)'  limited 
at  this  point,  is  around  the  corner. 
When  it  comes,  the  local  librar)'  as  we 
know  it  all  but  disappears.  In  lieu  of 
librarians  we  will  have  programmers 
and  database  experts. 

One  of  the  fathers  of  the  Wide  Ai'ea 
Information  Ser\'ers  concept  is  Brew- 
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ster  Kahle,  who  developed  programs 
for  searching  databases  when  he 
worked  at  Thinking  Machines  Corp., 
the  Cambridge,  Mass.  manufacturer 
of  supercomputers.  Thinking  Ma- 
chines is  primarily  interested  in  devel- 
oping a  market  for  its  hardware, 
whose  parallel  processors  are  ideally 
suited  to  massive  text  searches. 
Kahie's  interest  is  in  the  sofirware. 
"People  want  to  be  able  to  pose  a 


question  to  the  net[work]  and  not 
care  where  the  answer  comes  from," 
says  Kahle,  33,  who  recently  left 
Thinking  Machines  to  form  VVAIS  Inc., 
in  Menlo  Park,  Calif  Kahie's  firm 
helps  corporations  and  publishers  set 
up  electronic  versions  of  copyrighted 
and  public  domain  material  and  then 
make  it  accessible  to  users  who  are 
willing  to  pay  for  each  download. 
Kahie's  software  first  paws  through 
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the  raw  text,  indexing  it  to  speed  up 
later  searches.  Users  can  then  submit 
plain-English  queries.  Ask  for  songs 
with  the  words  "eyeball"  and  "toe 
jam,"  and  it  will  come  up  with  the 
Beatles'  "Come  Together."  The  sys- 
tem learns  from  trial  and  error,  since 
the  user  can  tell  the  computer  which 
of  the  retrieved  documents  was  clos- 
est to  what  he  was  looking  for. 
"WAIS  is  like  a  research  librarian 


who  watches  you  read  through  a  stack 
of  information,  taking  notes  on  what 
you  looked  at  first  and  set  aside  for 
future  reference,  and  what  informa- 
tion you  threw  away,"  explains  Kahle. 
You  can  use  WAIS  to  search  a  database 
on  your  own  computer,  but  the  soft- 
ware is  optimized  to  handle  the  com- 
plexities of  searches  through  physical- 
ly distant  databases. 

Programmers  at  the  University  of 
Minnesota  have  taken  WAIS  a  step 
further.  To  get  information  from  a 
WAIS,  you  have  to  know  exactly  where 
that  information  is — which  server  has, 
say,  a  collection  of  song  lyrics.  The 
new  software,  called  Gopher,  makes  it 
easier  to  navigate  through  the  net- 
work. Richard  Wiggins,  Gopher  co- 
ordinator at  Michigan  State  Universi- 
ty in  East  Lansing,  Mich.,  explains  the 
difference  between  WAIS  and  Gopher: 


"WAIS  is  for  direct  searches.  Gopher  is 
a  browsing  tool."  Enhancements  to 
Gopher  aim  at  Kahle's  ideal — a  quen,' 
about  the  Beaties  is  answered  with 
simultaneous  searches  through  all  the 
card  catalogs  on  the  network. 

More  libraries  are  joining  the  two- 
year-old  Gopher  system  all  the  time, 
but  the  best  is  yet  to  come,  including 
the  22-million-volume  Librar)'  of 
Congress. 

As  with  any  new  technology,  some 
librarians  are  finding  it  hard  to  adapt. 
Says  Wiggins:  "In  general  terms,  this 
technology  is  of  interest  to  libraries, 
but  it  is  frightening  at  the  same  time, 
setting  off"  a  struggle  between  aca- 
demics who  want  knowledge  spread 
around  and  librarians  who  want  to 
control  it." 

Wide  area  information  fanatics 
dream  of  an  interlibrary  loan  system 
on  a  grand  scale,  in  which  only  one 
copy  of  each  book  or  magazine  is  in 
the  system  at  all.  That  one  copy  could 
be  used  by  many  people  at  the  same 
time  and  it  would  never  be  lost  or 
overdue.  Also,  to  the  consternation  of 
publishers  thinking  about  royalties,  it 
could  be  easily  duplicated. 

For  this  system  of  the  fijture  to 
become  real,  existing  libraries  of 
printed  books  will  have  to  be  digi- 
tized. That's  the  objective  of  Project 
Gutenberg,  the  creation  of  Michael 
Hart,  professor  of  electronic  text  at 
Illinois  Benedictine  College  in  Lisle, 
111.  If  Kahle  is  building  the  shelves  for 
the  electronic  library  of  the  fiature. 
Hart  is  filling  them.  Gutenberg  tran- 
scribes books,  mostly  in  the  public 
domain,  for  free  digital  distribution, 
whether  via  floppies  or  Internet. 

For  most  of  the  22  years  that  Hart 
has  been  at  work  on  Gutenberg,  digi- 
tizing has  meant  the  slow  and  arduous 
retyping  of  the  classics.  Now,  how- 
ever, all  Hart  has  to  do  is  shred  the 
binding  off  a  book  and  feed  the  sheets 
into  a  scanner.  Gutenberg  has  50 
titles  on-line  so  far  and  expects  to  have 
1 0,000  ready  by  the  year  200 1 .  That's 
nothing  next  to  what  the  Librar)'  of 
Congress  could  crank  out  if  it  got 
serious  about  digitizing  its  collection, 
a  project  just  getting  under  way.  And 
if  the  programmers  can  solve  some 
knotty  problems  involving  pay-per- 
view  and  copying,  there's  no  reason 
that  newly  published  books  cannot  go 
on  the  system,  too.  ■■ 
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Internet  and  some  innovative  software  are  clianging  the 
nature  of  the  library.  Instead  of  being  at  the  end  of  the 
block,  a  book  collection  will  exist  in  cyberspace. 

Good-bye, 
Dewey  uecimals 


By  David  C.  Churbuck 

It  would  be  too  much  to  argue  that 
the  jobs  of  the  152,000  librarians  in 
the  U.S.  are  in  jeopardy.  But  it's  fair  to 
say  that  their  jobs  will  change  dramat- 
ically over  the  next  two  decades,  cour- 
tesy of  the  Internet  computer  net- 
working system  and  new  software  that 
controls  Wide  Area  Informadon  Ser\'- 
ers,  or  w.MS. 

Internet,  a  global  network  of  com- 
puters formed  by  the  government  to 
connect  universities,  research  labs  and 
militar}'  complexes,  was  until  recently 
largely  limited  to  nonprofit  users.  But 
it  is  now  taking  on  commercial  cus- 
tomers (Forbes,  July  8,  1991),  who 
are  finding  the  system  an  extremely 
economical  way  to  gather  and  trade 
informadon.  For  as  little  as  $1  an 
hour,  a  subscriber  to  Internet  can  sit 
at  a  personal  computer  in  his  office, 
issue  a  request  for  information,  and 
have  the  network  route  his  request  to 
libraries  across  the  globe.  The  system 
will  retrieve  in  a  matter  of  seconds  a 
collecdon  of  card-catalog  citations 
that  would  have  taken  a  lot  of  shoe 
leather  to  find  in  person.  How  else 
would  a  scholar  in  Chicago  find  out 
that  "chaos"  was  touched  on  in  a 
book  written  in  1741  in  Ladn  and 
found  in  Harvard's  library'?  Or  what's 
in  the  Australian  Defence  Force  Acad- 
emy librar)'.  If  he  wants  the  volume, 
the  researcher  can  follow  up  with  a 
request  for  an  interlibrar)'  loan. 

Full-text  retrieval,  srill  ver)'  limited 
at  this  point,  is  around  the  corner. 
When  it  comes,  the  local  librar)'  as  we 
know  it  all  but  disappears.  In  lieu  ot 
librarians  we  will  have  programmers 
and  database  experts. 

One  of  the  fathers  of  the  Wide  Ai'ea 
Information  Ser\'ers  concept  is  Brew- 


WAIS  Inc.  founder 
Brewster  Kahle 
Building  the 
electronic  library 
of  the  future. 


r 


i 


1 


ster  Kahle,  who  developed  programs 
for  searching  databases  when  he 
worked  at  Thinldng  Machines  Corp., 
the  Cambridge,  Mass.  manufacturer 
of  supercomputers.  Thinldng  Ma- 
chines is  primarily  interested  in  devel- 
oping a  market  for  its  hardware, 
whose  parallel  processors  are  ideally 
suited  to  massive  text  searches. 
Kahle's  interest  is  in  the  sofirware. 
"People  want  to  be  able  to  pose  a 


question  to  the  net[work]  and  not 
care  where  the  answer  comes  from," 
says  Kahle,  33,  who  recently  left 
Thinking  Machines  to  form  VVAIS  Inc., 
in  Menlo  Park,  Calif.  Kahle's  firm 
helps  corporations  and  publishers  set 
up  electronic  versions  of  copyrighted 
and  public  domain  material  and  then 
make  it  accessible  to  users  who  are 
willing  to  pay  for  each  download. 
Kahle's  sofuvare  first  paws  through 
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the  raw  text,  indexing  it  to  speed  up 
later  searches.  Users  can  then  submit 
plain-English  queries.  Ask  for  songs 
with  the  words  "eyeball"  and  "toe 
jam,"  and  it  will  come  up  with  the 
Beatles'  "Come  Together."  The  sys- 
tem learns  from  trial  and  error,  since 
the  user  can  tell  the  computer  which 
of  the  retrieved  documents  was  clos- 
est to  what  he  was  looking  for. 
"WAis  is  like  a  research  librarian 


who  watches  you  read  through  a  stack 
of  information,  taking  notes  on  what 
you  looked  at  first  and  set  aside  for 
future  reference,  and  what  informa- 
tion you  threw  away,"  explains  Kahle. 
You  can  use  WAIS  to  search  a  database 
on  your  own  computer,  but  the  soft- 
ware is  optimized  to  handle  the  com- 
plexities of  searches  through  physical- 
ly distant  databases. 

Programmers  at  the  University  of 
Minnesota  have  taken  WAIS  a  step 
further.  To  get  information  from  a 
WAIS,  you  have  to  know  exactly  where 
that  information  is — which  server  has, 
say,  a  collection  of  song  lyrics.  The 
new  software,  called  Gopher,  makes  it 
easier  to  navigate  through  the  net- 
work. Richard  Wiggins,  Gopher  co- 
ordinator at  Michigan  State  Universi- 
ty in  East  Lansing,  Mich.,  explains  the 
difference  between  WAis  and  Gopher: 


"WAIS  is  for  direct  searches.  Gopher  is 
a  browsing  tool."  Enhancements  to 
Gopher  aim  at  Kahle's  ideal — a  quen,' 
about  the  Beades  is  answered  with 
simultaneous  searches  through  all  the 
card  catalogs  on  the  network. 

More  libraries  are  joining  the  t\vo- 
year-old  Gopher  system  all  the  rime, 
but  the  best  is  yet  to  come,  including 
the  22 -million-volume  Library'  of 
Congress. 

As  with  any  new  technology,  some 
librarians  are  finding  it  hard  to  adapt. 
Says  Wiggins:  "In  general  terms,  this 
technology  is  of  interest  to  libraries, 
but  it  is  frightening  at  the  same  time, 
setting  off"  a  struggle  between  aca- 
demics who  want  knowledge  spread 
around  and  librarians  who  want  to 
control  it." 

Wide  area  information  fanatics 
dream  of  an  intedibrary  loan  system 
on  a  grand  scale,  in  which  only  one 
copy  of  each  book  or  magazine  is  in 
the  system  at  all.  That  one  copy  could 
be  used  by  many  people  at  the  same 
time  and  it  would  never  be  lost  or 
overdue.  Also,  to  the  consternation  of 
publishers  thinking  about  royalties,  it 
could  be  easily  duplicated. 

For  this  system  of  the  fijture  to 
become  real,  existing  libraries  of 
printed  books  will  have  to  be  digi- 
tized. That's  the  objective  of  Project 
Gutenberg,  the  creation  of  Michael 
Hart,  professor  of  electronic  text  at 
Illinois  Benedictine  College  in  Lisle, 
111.  If  Kahle  is  building  the  shelves  for 
the  electronic  library  of  the  future, 
Hart  is  filling  them.  Gutenberg  tran- 
scribes books,  mostly  in  the  public 
domain,  for  free  digital  distribution, 
whether  via  floppies  or  Internet. 

For  most  of  the  22  years  that  Hart 
has  been  at  work  on  Gutenberg,  digi- 
tizing has  meant  the  slow  and  arduous 
retyping  of  the  classics.  Now,  how- 
ever, all  Hart  has  to  do  is  shred  the 
binding  off" a  book  and  feed  the  sheets 
into  a  scanner.  Gutenberg  has  50 
titles  on-line  so  far  and  expects  to  have 
1 0,000  ready  by  the  year  200 1 .  That's 
nothing  next  to  what  the  Librar)'  of 
Congress  could  crank  out  if  it  got 
serious  about  digitizing  its  collection, 
a  project  just  getting  under  way.  And 
if  the  programmers  can  solve  some 
knotty  problems  involving  pay-per- 
view  and  copying,  there's  no  reason 
that  newly  published  books  cannot  go 
on  the  system,  too.  H 
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Internet  and  some  innovative  software  are  changing  the 
nature  of  the  library.  Instead  of  being  at  the  end  of  the 
block,  a  book  collection  will  exist  in  cyberspace. 

Good-bye, 
Dewey  aecimals 


By  David  C.  Churbuck 

It  would  be  too  much  to  argue  that 
the  jobs  of  the  152,000  librarians  in 
the  U.S.  are  in  jeopardy.  Butit's  fairto 
say  that  their  jobs  will  change  dramat- 
ically over  the  next  two  decades,  cour- 
tesy of  the  Internet  computer  net- 
working system  and  new  software  that 
controls  Wide  Area  Information  Seri'- 
ers,  or  WAis. 

Internet,  a  global  network  of  com- 
puters formed  by  the  government  to 
connect  universities,  research  labs  and 
militan'  complexes,  was  undl  recently 
largely  limited  to  nonprofit  users.  But 
it  is  now  taking  on  commercial  cus- 
tomers (Forbes,  July  8,  1991),  who 
are  finding  the  system  an  extremely 
economical  way  to  gather  and  trade 
information.  For  as  litde  as  $1  an 
hour,  a  subscriber  to  Internet  can  sit 
at  a  personal  computer  in  his  office, 
issue  a  request  for  information,  and 
have  the  net\vork  route  his  request  to 
libraries  across  the  globe.  The  system 
will  retrieve  in  a  matter  of  seconds  a 
collection  of  card-catalog  citations 
that  would  have  taken  a  lot  of  shoe 
leather  to  find  in  person.  How  else 
would  a  scholar  in  Chicago  find  out 
that  "chaos"  was  touched  on  in  a 
book  written  in  1741  in  Latin  and 
found  in  Harvard's  library?  Or  what's 
in  the  Australian  Defence  Force  Acad- 
emy library.  If  he  wants  the  volume, 
the  researcher  can  follow  up  with  a 
request  for  an  interlibrarj'  loan. 

Full-text  retrieval,  still  vet)'  limited 
at  this  point,  is  around  the  corner. 
When  it  comes,  the  local  librar)'  as  we 
know  it  all  but  disappears.  In  lieu  of 
librarians  we  will  have  programmers 
and  database  experts. 

One  of  the  fathers  of  the  Wide  Area 
Information  Servers  concept  is  Brew- 
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ster  Kahle,  who  developed  programs 
for  searching  databases  when  he 
worked  at  Thinking  Machines  Corp., 
the  Cambridge,  Mass.  manufacturer 
of  supercomputers.  Thinking  Ma- 
chines is  primarily  interested  in  devel- 
oping a  market  for  its  hardware, 
whose  parallel  processors  are  ideally 
suited  to  massive  '  text  searches. 
Kahle's  interest  is  in  the  software. 
"People  want  to  be  able  to  pose  a 


question  to  the  net[work]  and  not 
care  where  the  answer  comes  from," 
says  Kahle,  33,  who  recentiy  left 
Thinking  Machines  to  form  WAIS  Inc., 
in  Menlo  Park,  Calif.  Kahle's  firm 
helps  corporations  and  publishers  set 
up  electronic  versions  of  copyrighted 
and  public  domain  material  and  then 
make  it  actessible  to  users  who  are 
willing  to  pay  for  each  download. 
Kahle's  software  first  paws  through 
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the  raw  text,  indexing  it  to  speed  up 
later  searches.  Users  can  then  submit 
plain-English  queries.  Ask  for  songs 
with  the  words  "eyeball"  and  "toe 
jam,"  and  it  will  come  up  with  the 
Beatles'  "Come  Together."  The  sys- 
tem learns  from  trial  and  error,  since 
the  user  can  tell  the  computer  which 
of  the  retrieved  documents  was  clos- 
est to  what  he  was  looking  for. 
"WAIS  is  like  a  research  librarian 


who  watches  you  read  through  a  stack 
of  information,  taking  notes  on  what 
you  looked  at  first  and  set  aside  for 
future  reference,  and  what  informa- 
tion you  threw  away,"  explains  Kahle. 
You  can  use  WAIS  to  search  a  database 
on  your  own  computer,  but  the  soft- 
ware is  optimized  to  handle  the  com- 
plexities of  searches  through  physical- 
ly distant  databases. 

Programmers  at  the  University  of 
Minnesota  have  taken  WAIS  a  step 
ftirther.  To  get  information  fi-om  a 
WAIS,  you  have  to  know  exacdy  where 
that  information  is — which  server  has, 
say,  a  collection  of  song  lyrics.  The 
new  sofi^vare,  called  Gopher,  makes  it 
easier  to  navigate  through  the  net- 
work. Richard  Wiggins,  Gopher  co- 
ordinator at  Michigan  State  Universi- 
ty in  East  Lansing,  Mich.,  explains  the 
difference  between  WAis  and  Gopher: 


"WAIS  is  for  direct  searches.  Gopher  is 
a  browsing  tool."  Enhancements  to 
Gopher  aim  at  Kahie's  ideal — a  quer)' 
about  the  Beatles  is  answered  with 
simultaneous  searches  through  all  the 
card  catalogs  on  the  network. 

More  libraries  are  joining  the  tvvo- 
year-old  Gopher  system  all  the  time, 
but  the  best  is  yet  to  come,  including 
the  22-million-volume  Library'  of 
Congress. 

As  with  any  new  technology,  some 
librarians  are  finding  it  hard  to  adapt. 
Says  Wiggins:  "In  general  terms,  this 
technology  is  of  interest  to  libraries, 
but  it  is  frightening  at  the  same  time, 
setting  off  a  struggle  between  aca- 
demics who  want  knowledge  spread 
around  and  librarians  who  want  to 
control  it." 

Wide  area  information  fanatics 
dream  of  an  interiibrary  loan  system 
on  a  grand  scale,  in  which  only  one 
copy  of  each  book  or  magazine  is  in 
the  system  at  all.  That  one  copy  could 
be  used  by  many  people  at  the  same 
time  and  it  would  never  be  lost  or 
overdue.  Also,  to  the  consternation  of 
publishers  thinking  about  royalties,  it 
could  be  easily  duplicated. 

For  this  system  of  the  fijture  to 
become  real,  existing  libraries  of 
printed  books  will  have  to  be  digi- 
tized. That's  the  objective  of  Project 
Gutenberg,  the  creation  of  Michael 
Hart,  professor  of  electronic  text  at 
Illinois  Benedictine  College  in  Lisle, 
111.  If  Kahle  is  building  the  shelves  for 
the  electronic  library  of  the  fiature, 
Hart  is  filling  them.  Gutenberg  tran- 
scribes books,  mostiy  in  the  public 
domain,  for  firee  digital  distribution, 
whether  via  floppies  or  Internet. 

For  most  of  the  22  years  that  Hart 
has  been  at  work  on  Gutenberg,  digi- 
tizing has  meant  the  slow  and  arduous 
retyping  of  the  classics.  Now,  how- 
ever, all  Hart  has  to  do  is  shred  the 
binding  off  a  book  and  feed  the  sheets 
into  a  scanner.  Gutenberg  has  50 
titles  on-line  so  far  and  expects  to  have 
1 0,000  ready  by  the  year  200 1 .  That's 
nothing  next  to  what  the  Library  of 
Congress  could  crank  out  if  it  got 
serious  about  digitizing  its  collection, 
a  project  just  getting  under  way.  And 
if  the  programmers  can  solve  some 
knotty  problems  involving  pay-per- 
view  and  copying,  there's  no  reason 
that  newly  published  books  cannot  go 
on  the  system,  too.  ■■ 
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Internet  and  some  innovative  software  are  changing  the 
nature  of  the  library.  Instead  of  being  at  the  end  of  the 
block,  a  book  collection  will  exist  in  cyberspace. 


Good-bve, 
Dewey  decimals 


By  David  C.  Chiirbuck 

It  WOULD  BE  too  much  to  argue  that 
the  jobs  of  the  152,000  librarians  in 
the  U.S.  are  in  jeopardy.  But  it's  fair  to 
say  that  their  jobs  will  change  dramat- 
ically over  the  next  two  decades,  cour- 
tesy of  the  Internet  computer  net- 
working system  and  new  soft^A'are  that 
controls  Wide  Area  Information  Ser\'- 
ers,  orwAis. 

Internet,  a  global  network  of  com- 
puters formed  by  the  government  to 
connect  universities,  research  labs  and 
militan'  complexes,  was  undl  recently 
largely  limited  to  nonprofit  users.  But 
it  is  now  taking  on  commercial  cus- 
tomers (Forbes,  July  8,  1991),  who 
are  finding  the  system  an  extremely 
economical  \\'ay  to  gather  and  trade 
informadon.  For  as  litde  as  $1  an 
hour,  a  subscriber  to  Internet  can  sit 
at  a  personal  computer  in  his  office, 
issue  a  request  for  information,  and 
have  the  network  route  his  request  to 
libraries  across  the  globe.  The  system 
will  retrieve  in  a  matter  of  seconds  a 
collection  of  card-catalog  citations 
that  would  have  taken  a  lot  of  shoe 
leather  to  find  in  person.  How  else 
would  a  scholar  in  Chicago  find  out 
that  "chaos"  was  touched  on  in  a 
book  written  in  1741  in  Latin  and 
found  in  Harvard's  library?  Or  what's 
in  the  Australian  Defence  Force  Acad- 
emy library.  If  he  wants  the  volume, 
the  researcher  can  follow  up  with  a 
request  for  an  interlibrary  loan. 

Full-text  retrieval,  still  ver)'  limited 
at  this  point,  is  around  the  corner. 
When  it  comes,  the  local  librar)'  as  we 
know  it  all  but  disappears.  In  lieu  of 
librarians  we  will  have  programmers 
and  database  experts.  .  . 

One  of  the  fathers  of  the  Wide  Area 
Information  Servers  concept  is  Brew- 
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ster  Kahle,  who  developed  programs 
for  searching  databases  when  he 
worked  at  Thinking  Machines  Corp., 
the  Cambridge,  Mass.  manufacturer 
of  supercomputers.  Thinking  Ma- 
chines is  primarily  interested  in  devel- 
oping a  market  for  its  hardware, 
whose  parallel  processors  are  ideally 
suited  to  massive  text  searches. 
Kahle's  interest  is  in  the  software. 
"People  want  to  be  able  to  pose  a 


question  to  the  net[work]  and  not 
care  where  the  answer  comes  fi-om," 
says  Kahle,  33,  who  recentiy  left: 
Thinking  Machines  to  form  WAIS  Inc., 
in  Menlo  Park,  Calif.  Kahle's  firm 
helps  corporations  and  publishers  set 
up  electronic  versions  of  copyrighted 
and  public  domain  material  and  then 
make  it  actessible  to  users  who  are 
willing  to  pay  for  each  download. 
Kahle's  software  first  paws  through 
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the  raw  text,  indexing  it  to  speed  up 
later  searclies.  Users  can  then  submit 
plain-English  queries.  Ask  for  songs 
with  the  words  "eyeball"  and  "toe 
jam,"  and  it  will  come  up  with  the 
Beades'  "Come  Together."  The  sys- 
tem learns  from  trial  and  error,  since 
the  user  can  tell  the  computer  which 
of  the  retrieved  documents  was  clos- 
est to  what  he  was  looking  for. 
"WAIS  is  like  a  research  librarian 


who  watches  you  read  through  a  stack 
of  information,  taking  notes  on  what 
you  looked  at  first  and  set  aside  for 
future  reference,  and  what  informa- 
tion you  threw  away,"  explains  Kahle. 
You  can  use  WAIS  to  search  a  database 
on  your  own  computer,  but  the  soft- 
ware is  optimized  to  handle  the  com- 
plexities of  searches  through  physical- 
ly distant  databases. 

Programmers  at  the  University  of 
Minnesota  have  taken  WAIS  a  step 
further.  To  get  information  from  a 
WAIS,  you  have  to  know  exactly  where 
that  information  is — which  server  has, 
say,  a  collection  of  song  lyrics.  The 
new  sofhvare,  called  Gopher,  makes  it 
easier  to  navigate  through  the  net- 
work. Richard  Wiggins,  Gopher  co- 
ordinator at  Michigan  State  Universi- 
ty in  East  Lansing,  Mich.,  explains  the 
difference  between  WAis  and  Gopher: 


"WAIS  is  for  direct  searches.  Gopher  is 
a  browsing  tool."  Enhancements  to 
Gopher  aim  at  Kahle's  ideal — a  quer)' 
about  the  Beatles  is  answered  with 
simultaneous  searches  through  all  the 
card  catalogs  on  the  network. 

More  libraries  are  joining  the  two- 
year-old  Gopher  system  all  the  time, 
but  the  best  is  yet  to  come,  including 
the  22-million-volume  Librar)'  of 
Congress. 

As  with  any  new  technology,  some 
librarians  are  finding  it  hard  to  adapt. 
Says  Wiggins:  "In  general  terms,  this 
technology  is  of  interest  to  libraries, 
but  it  is  frightening  at  the  same  time, 
setting  off  a  struggle  between  aca- 
demics who  want  knowledge  spread 
around  and  librarians  who  want  to 
control  it." 

Wide  area  information  fanatics 
dream  of  an  interiibrary  loan  system 
on  a  grand  scale,  in  which  only  one 
copy  of  each  book  or  magazine  is  in 
the  system  at  all.  That  one  copy  could 
be  used  by  many  people  at  the  same 
time  and  it  would  never  be  lost  or 
overdue.  Also,  to  the  consternation  of 
publishers  thinking  about  royalties,  it 
could  be  easily  duplicated. 

For  this  system  of  the  future  to 
become  real,  existing  libraries  of 
printed  books  will  have  to  be  digi- 
tized. That's  the  objective  of  Project 
Gutenberg,  the  creation  of  Michael 
Hart,  professor  of  electronic  text  at 
Illinois  Benedictine  College  in  Lisle, 
111.  If  Kahle  is  building  the  shelves  for 
the  electronic  library  of  the  future. 
Hart  is  filling  them.  Gutenberg  tran- 
scribes books,  mostly  in  the  public 
domain,  for  free  digital  distribution, 
whether  via  floppies  or  Internet. 

For  most  of  the  22  years  that  Hart 
has  been  at  work  on  Gutenberg,  digi- 
tizing has  meant  the  slow  and  arduous 
retyping  of  the  classics.  Now,  how- 
ever, all  Hart  has  to  do  is  shred  the 
binding  off  a  book  and  feed  the  sheets 
into  a  scanner.  Gutenberg  has  50 
tides  on-line  so  far  and  expects  to  have 
1 0,000  ready  by  the  year  2001 .  That's 
nothing  next  to  what  the  Library  of 
Congress  could  crank  out  if  it  got 
serious  about  digitizing  its  collection, 
a  project  just  getting  under  way.  And 
if  the  programmers  can  solve  some 
knotty  problems  involving  pay-per- 
view  and  copying,  there's  no  reason 
that  newly  published  books  cannot  go 
on  the  system,  too.  ■■ 
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Internet  and  some  innovative  software  are  changing  tlie 
nature  of  the  library.  Instead  of  being  at  the  end  of  the 
block,  a  book  collection  will  exist  in  cyberspace. 

Good-bye, 
Dewey  decimals 


By  David  C.  Churbuck 

It  would  be  too  much  to  argue  that 
the  jobs  of  the  152,000  librarians  in 
the  U.S.  are  in  jeopardy.  But  it's  fair  to 
say  that  their  jobs  will  change  dramat- 
ically over  the  next  two  decades,  cour- 
tesy of  the  Internet  computer  net- 
working s)'stem  and  new  soft^'are  that 
controls  Wide  Area  Informadon  Ser\'- 
ers,  or  WAis. 

Internet,  a  global  network  of  com- 
puters formed  by  the  government  to 
connect  universities,  research  labs  and 
militan'  complexes,  was  until  recently 
largely  limited  to  nonprofit  users.  But 
it  is  now  taking  on  commercial  cus- 
tomers (Forbes,  July  8,  1991),  who 
are  finding  the  system  an  extremely 
economical  way  to  gather  and  trade 
information.  For  as  litde  as  $1  an 
hour,  a  subscriber  to  Internet  can  sit 
at  a  personal  computer  in  his  oflTice, 
issue  a  request  for  information,  and 
have  the  netNvork  route  his  request  to 
libraries  across  the  globe.  The  system 
will  retrieve  in  a  matter  of  seconds  a 
collection  of  card-catalog  citations 
that  would  have  taken  a  lot  of  shoe 
leather  to  find  in  person.  How  else 
would  a  scholar  in  Chicago  find  out 
that  "chaos"  was  touched  on  in  a 
book  written  in  1741  in  Latin  and 
found  in  Harvard's  library?  Or  what's 
in  the  Australian  Defence  Force  Acad- 
emy library.  If  he  wants  the  volume, 
the  researcher  can  follow  up  with  a 
request  for  an  interlibrar^'  loan. 

Full-text  retrieval,  still  vet)'  limited 
at  this  point,  is  around  the  corner. 
When  it  comes,  the  local  librar)'  as  we 
know  it  all  but  disappears.  In  lieu  of 
librarians  we  will  have  programmers 
and  database  experts. 

One  of  the  fathers  of  the  Wide  Area 
Information  Servers  concept  is  Brew- 


WAIS  Inc.  founder 
Brewster  Kahle 
Building  tlie 
electronic  library 
of  the  future. 
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ster  Kahle,  who  developed  programs 
for  searching  databases  when  he 
worked  at  Thinking  Machines  Corp., 
the  Cambridge,  Mass.  manufacturer 
of  supercomputers.  Thinking  Ma- 
chines is  primarily  interested  in  devel- 
oping a  market  for  its  hardware, 
whose  parallel  processors  are  ideally 
suited  to  massive  text  searches. 
Kahle's  interest  is  in  the  software. 
"People  want  to  be  able  to  pose  a 


question  to  the  net[work]  and  not 
care  where  the  answer  comes  fi-om," 
says  Kahle,  33,  who  recentiy  left: 
Thinking  Machines  to  form  WAis  Inc., 
in  Menlo  Park,  Calif  Kahle's  firm 
helps  corporations  and  publishers  set 
up  electronic  versions  of  copyrighted 
and  public  domain  material  and  then 
make  it  actessible  to  users  who  are 
willing  to  pay  for  each  download. 
Kahle's  software  first  paws  through 
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the  raw  text,  indexing  it  to  speed  up 
later  searches.  Users  can  then  submit 
plain-English  queries.  Ask  for  songs 
with  the  words  "eyeball"  and  "toe 
jam,"  and  it  will  come  up  with  the 
Beatles'  "Come  Together."  The  sys- 
tem learns  from  trial  and  error,  since 
the  user  can  tell  the  computer  which 
of  the  retrieved  documents  was  clos- 
est to  what  he  was  looking  for. 
"WAIS  is  like  a  research  librarian 


who  watches  you  read  through  a  stack 
of  information,  taking  notes  on  what 
you  looked  at  first  and  set  aside  for 
future  reference,  and  what  informa- 
tion you  threw  away,"  explains  Kahle. 
You  can  use  WAIS  to  search  a  database 
on  your  own  computer,  but  the  soft- 
ware is  optimized  to  handle  the  com- 
plexities of  searches  through  physical- 
ly distant  databases. 

Programmers  at  the  University  of 
Minnesota  have  taken  WAIS  a  step 
further.  To  get  information  from  a 
WAIS,  you  have  to  know  exactly  where 
that  information  is — which  server  has, 
say,  a  collection  of  song  lyrics.  The 
new  software,  called  Gopher,  makes  it 
easier  to  navigate  through  the  net- 
work. Richard  Wiggins,  Gopher  co- 
ordinator at  Michigan  State  Universi- 
ty in  East  Lansing,  Mich.,  explains  the 
difference  between  WAis  and  Gopher: 


"WAIS  is  for  direct  searches.  Gopher  is 
a  browsing  tool."  Enhancements  to 
Gopher  aim  at  Kahle's  ideal — a  quer\' 
about  the  Beatles  is  answered  with 
simultaneous  searches  through  all  the 
card  catalogs  on  the  network. 

More  libraries  are  joining  the  two- 
year-old  Gopher  system  all  the  time, 
but  the  best  is  yet  to  come,  including 
the  22-million-volume  Librar\'  of 
Congress. 

As  with  any  new  technology,  some 
librarians  are  finding  it  hard  to  adapt. 
Says  Wiggins:  "In  general  terms,  this 
technology  is  of  interest  to  libraries, 
but  it  is  frightening  at  the  same  time, 
setting  off  a  struggle  between  aca- 
demics who  want  knowledge  spread 
around  and  librarians  who  want  to 
control  it." 

Wide  area  information  fanatics 
dream  of  an  interlibrary  loan  system 
on  a  grand  scale,  in  which  only  one 
copy  of  each  book  or  magazine  is  in 
the  system  at  all.  That  one  copy  could 
be  used  by  many  people  at  the  same 
time  and  it  would  never  be  lost  or 
overdue.  Also,  to  the  consternation  of 
publishers  thinking  about  royalties,  it 
could  be  easily  duplicated. 

For  this  system  of  the  fliture  to 
become  real,  existing  libraries  of 
printed  books  will  have  to  be  digi- 
tized. That's  the  objective  of  Project 
Gutenberg,  the  creation  of  Michael 
Hart,  professor  of  electronic  text  at 
Illinois  Benedictine  College  in  Lisle, 
111.  If  Kahle  is  building  the  shelves  for 
the  electronic  library  of  the  fiature, 
Hart  is  filling  them.  Gutenberg  tran- 
scribes books,  mostly  in  the  public 
domain,  for  free  digital  distribution, 
whether  via  floppies  or  Internet. 

For  most  of  the  22  years  that  Hart 
has  been  at  work  on  Gutenberg,  digi- 
tizing has  meant  the  slow  and  arduous 
retyping  of  the  classics.  Now,  how- 
ever, all  Hart  has  to  do  is  shred  the 
binding  off  a  book  and  feed  the  sheets 
into  a  scanner.  Gutenberg  has  50 
titles  on-line  so  far  and  expects  to  have 
10,000  ready  by  the  year  2001.  That's 
nothing  next  to  what  the  Library  of 
Congress  could  crank  out  if  it  got 
serious  about  digitizing  its  collection, 
a  project  just  getting  under  way.  And 
if  the  programmers  can  solve  some 
knotty  problems  involving  pay-per- 
view  and  copying,  there's  no  reason 
that  newly  published  books  cannot  go 
on  the  system,  too.  ■■ 
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